Synthesis and metabolism of leukotrienes by human endothelial cells: influence on prostacyclin release.
The synthesis and metabolism of leukotrienes (LTs) by endothelial cells was investigated using reverse-phase high-performance liquid chromatography. Cells were incubated with [14C]arachidonic acid. LTA4 or [3H]LTA4 and stimulated with ionophore A23187. The cells did not synthesize leukotrienes from [14C]arachidonic acid. LTA4 and [3H]LTA4 were converted to LTC4, LTD4, LTE4 and 5,12-diHETE. Endothelial cells metabolized [3H]LTC4 to [3H]LTD4 and [3H]LTE4. The metabolism of [3H]LTC4 was inhibited by L-serine-borate complex, phenobarbital and acivicin in a concentration-related manner, with maximal inhibition occurring at a concentration of 0.1 M, 0.01 M and 0.01 M, respectively. LTC4, LTB4 and LTD4 stimulated the synthesis of prostacyclin, measured by radioimmunoassays as 6-keto-PGF1 alpha. The stimulation by LTC4 was greater than that by LTD4 or LTB4. LTE4, 14,15-LTC4 and 14,15-LTD4 failed to stimulate the synthesis of prostacyclin. LTD4 and LTB4 also stimulated the release of PGE2, whereas LTC4 did not. Serine-borate and phenobarbital inhibited LTC4-stimulated synthesis of prostacyclin in a concentration-related manner. They also inhibited the release of prostacyclin by histamine, A23187 and arachidonic acid. Acivicin had no effect on the release of prostacyclin by LTC4, histamine or A23187. Furthermore, FPL-55712, an LT receptor antagonist, inhibited LTC4-stimulated prostacyclin synthesis but had no effect on histamine-stimulated release of prostacyclin or PGE2. Indomethacin inhibited both LTC4- and histamine-stimulated release. The results show that (a) endothelial cells metabolize LTA4, LTC4 and LTD4 but do not synthesize LTs from arachidonic acid; (b) LTC4 act directly at the leukotriene receptor to stimulation prostacyclin synthesis; (c) the presence of the glutathione moiety at the C-6 position of the eicosatetraenoic acid skeleton is necessary for leukotriene stimulation of prostacyclin release; and (d) the metabolism of LTC4 to LTD4 and LTE4 does not appear to alter the ability of LTC4 to stimulate the synthesis of PGI2.